Oxidative stress in tumor angiogenesis- therapeutic targets.
Historically, oxidative stress was recognized to contribute to cancer development uniquely by induction of genomic instability. However, recent research has provided multiple evidence that reactive oxygen species and other free radicals, such as nitric oxide, often produced at elevated levels within tumor tissue, may function as signaling molecules that initiate and/or modulate the different regulatory pathways involved in tumorigenesis and metastasis. This review will focus on the complex role of oxidative stress and redox signaling in cancer neovascularization, a process without which the tumor is unable to grow beyond few millimeters in size. Reactive oxygen species and nitric oxide affect cell responses to hypoxia, a major trigger of angiogenic switch in tumors and are important upstream regulators as well as downstream mediators of action of the most potent proangiogenic factor - vascular endothelial growth factor. We will discuss targeting the redox-regulated mechanisms for antiangiogenic anticancer therapy and focus on recent developments in small-molecule agents that have either completed clinical trials or show a great promise to be subjected to them. Modulation of redox species production, signaling and metabolism and/or manipulating cellular antioxidant responses represents a multitargeted therapeutic approach which may possibly overcome the limitations of single-agent antiangiogenic treatments and potentiate effects of standard methods.